Abstract Conservation efforts tend to focus on the direct impacts humans have on their surrounding environment; however there are also many ways in which people indirectly affect ecosystems. Recent research on ecological subsidies-the transfer of energy and nutrients from one ecosystem to another-has highlighted the importance of nutrient exchange for maintaining productivity and diversity at a landscape scale, while also pointing toward the fragility of ecotones and vulnerability of subsidies to human activities. We review the recent literature on landscape connectivity and ecosystem subsidies from aquatic systems to terrestrial systems. Based on this review, we propose a conceptual model of how human activities may alter or eliminate the flow of energy and nutrients between ecosystems by influencing the delivery of subsidies along the pathway of transfer. To demonstrate the utility of this conceptual model, we discuss it in the context of case studies of subsidies derived from salmon, marine mammals, sea turtles, sea birds, and shoreline debris. Subsidy restoration may require a different set of actions from simply reversing the pathway of degradation. We suggest that effective restoration and conservation efforts will require a multifaceted approach, targeting many steps along the subsidy transfer pathway, to address these issues.
INTRODUCTION
Ecological subsidies of energy and nutrients across ecotones can be important to ecosystem functioning in recipient systems, but are vulnerable to disruption from human activities (Schulz et al. 2015; Larsen et al. 2016) . Ecosystem conservation research often primarily focuses on the direct impact of human activities on the immediate surrounding environment, examining the effects of activities such as deforestation, overharvesting, and pollution on the productivity, diversity, and function of the systems in which those activities occur. However, as our knowledge of ecosystem connectivity and coupled human-natural systems has increased, research has begun to examine how the impacts of human activities may have a larger reach, extending past the target system to influence neighboring non-target ecosystems (Baxter et al. 2004; Massol et al. 2011 ) via the transfer of ecological subsidies (Polis et al. 1997) . Studies have pointed to activities like habitat modification, introduced species, and water pollution, which indirectly impact the biodiversity and function of surrounding ecosystems due to their interruption, enhancement, or elimination of the transfer of subsidies, as examples of how humans can influence the environment at many different points across a connected landscape (Schulz et al. 2015; Larsen et al. 2016) .
The flow of energy and nutrients from highly productive donor systems to less productive recipient systems is an important ecological phenomenon that connects ecosystems (Polis and Hurd 1996; Polis et al. 1997; Cloern 2007) . Subsidy transfer can take place across any ecotone where energy or nutrients are transported across the system boundary (Polis et al. 1997) . Connectivity is regulated by ecosystem boundaries (synonymous here with ecotones and interfaces), which function as semi-permeable points of interaction between distinct ecosystems or habitats (Puth and Wilson 2001) . Ecological subsidies can cross boundaries either due to passive or self-propelled mechanisms, such as in the case of algal wrack deposition on shorelines and salmon migrations from marine to freshwater ecosystems (Polis et al. 1997) . Alternatively, subsidies may require a biological vector, such as in the case of guano deposition by seabirds in terrestrial environments (Polis et al. 1997) . Subsidies can provide a significant component of the energy and nutrient availability in an ecosystem (Anderson and Polis 1999) .
In the last 20 years, there has been a marked development in research regarding ecosystem subsidies, with over a 20-fold increase of papers published per year between 1997 (when Polis et al. defined the term 'ecological subsidy') and 2017, including several comprehensive literature reviews and syntheses (Leroux and Loreau 2008; Muehlbauer et al. 2014; Richardson and Sato 2015; Soininen et al. 2015) . However, in spite of this increase in knowledge, there have been few studies (only 13% of total papers published) that look at the challenges associated with the conservation and management of ecological subsidies (for exceptions, see Schulz et al. 2015; Larsen et al. 2016) . The delivery of ecological subsidies is both directly and indirectly impacted by human activity, and the conservation of subsidies requires a recognition of the various ways in which humans affect their delivery to recipient systems. In this paper, we construct a conceptual model that describes where human activities have influence along the path of subsidy transfer and offer some generalizations regarding the conservation and restoration of ecological subsidies. We highlight a series of case studies that illustrate and support the conceptual model and suggest relevant conservation and restoration methods to address human disruption specific to them.
CONCEPTUAL MODEL FOR HUMAN IMPACTS ON ECOLOGICAL SUBSIDIES
We developed a conceptual model for considering the impacts of human activities on the transfer of ecological subsidies based on two primary factors. First, we recognized that human activities can directly or indirectly influence the quantity and quality of subsidies that are transferred between a resource's system of origin ('donor' system) and its final destination ('recipient' system). Second, we establish whether this influence can occur before, during, or after the transfer. Below we explain in greater detail how each of these two factors manifest.
Existing literature points to both direct and indirect effects of human activities on the flow of subsidies, as well as top-down and bottom-up trophic mediated influences. Subsidy transfers that occur via passive and self-propelled mechanisms can be interrupted by direct, physical impediments, such as habitat modification (e.g., dams and roadways; Puth and Wilson 2001) . Human activities can also indirectly alter the flow of these subsidies, such as through global change (Larsen et al. 2016) , or when species introductions reduce subsidy availability for native species (Knight et al. 2005; Epanchin et al. 2010) . Similarly, subsidies that require transfer via a vector can be disrupted directly by human activity, such as by preventing the biological vector's access to a subsidy (i.e., a decrease in the availability of the subsidy (Schindler et al. 2003) ), or indirectly, such as by altering trophic dynamics that impact the abundance or behavior of the vector (Fukami et al. 2006) . In general, human activities that result in a change to the abiotic environment or to trophic levels below the subsidy impact that subsidy via bottom-up cascading effects, while activities that are directly exploiting the subsidy or result in a change to the trophic level above the subsidy impact the subsidy via top-down cascading effects (Schulz et al. 2015) .
Top-down-and bottom-up-mediated, and direct and indirect impacts of human activities on subsidy transfers can happen at any point along the transfer pathway and often can be characterized in broadly similar ways. However, the strategies associated with restoring the subsidy transfer are often implemented in different habitats and ecosystems under different management jurisdictions and with different social implications. Thus, we categorized these impacts into three types: (1) when human activity within the donor system leads to a decline in the subsidy's availability, (2) when human activity along an ecosystem boundary blocks the transfer of the subsidy, and (3) when human activity within the recipient system leads to a decline in the subsidy's vector (Fig. 1 ). This conceptual model allows for the classification of specific examples of ecological subsidies that are affected by different human activities. In turn, the classification can be used to evaluate the potential effectiveness of proposed conservation efforts to restore and/or replace those subsidies.
METHODS
We conducted a literature search in Web of Science for papers published on the topic of ecological subsidies from 1997 to 2017. For our topic search, we used the words allochthonous subsid* OR spatial subsid* AND ecological NOT geo*. To find papers published on ecological subsidies and their conservation, we used the refined search word manag*. We next selected three case studies that demonstrate different delivery pathways of subsidies from aquatic to terrestrial systems and the human impacts on each pathway. Although subsidies can be transported between or across terrestrial and aquatic ecosystems in both directions (Polis et al. 1997) , we focus here on the flux from water to land. Conservation efforts thus far have focused primarily on subsidies moving from the humandominated terrestrial environment into water bodies. However, aquatic to terrestrial subsidies are particularly important for the functioning of the recipient ecosystem and can be severely disrupted due to human activity (Larsen et al. 2016) . With the majority of the human population concentrated along coastlines and waterways (Vitousek et al. 1997) , the ecotone connecting land and water is likely one of the most disturbed in the world.
We present several case studies (Pacific salmon, beach wrack, and seabirds, sea turtles, and marine mammalssummarized in Table 1 ) that illustrate how an aquaticderived subsidy can impact a terrestrial ecosystem and be influenced by human activities. We chose these specific examples because they are some of the best-described ecological subsidies in the current literature and they have some of the most compelling conservation measures intended to mitigate human-induced disturbance that could be applied to the restoration and preservation of subsidy transferal and ecosystem connectivity.
CASE STUDIES Salmon
The migration of Pacific salmon (Oncorhynchus spp.) is one of the most thoroughly studied examples of an aquatic to terrestrial subsidy, and evidence that human activities influence this transport is well supported in the literature. Salmon subsidize stream ecosystems by moving marinederived energy and nutrients to inland riparian areas (Helfield and Naiman 2001; Christie et al. 2008; Holtgrieve and Schindler 2011) . However, salmon require a biological vector (i.e., their consumers) to cross the riparian interface and effectively subsidize terrestrial ecosystems (Hilderbrand et al. 1999; Gende et al. 2002) . The rich marinederived nutrients provided by salmon carcasses can be traced from spawning streams to vegetation far inland and within non salmon-consuming animals, indicating the farreaching effects of this subsidy (Hilderbrand et al. 1999; Christie et al. 2008 
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Fig. 1 Conceptual model highlighting the three different ways by which human activities may influence the quantity or quality of an ecological subsidy as it moves from its system of origin ('donor' system) to its destination ('recipient' system).
(1) When human activity within the donor system leads to a decline in the subsidy's availability, (2) when human activity along an ecosystem boundary blocks the transfer of the subsidy, and (3) when human activity within the recipient system leads to a decline in the subsidy's facilitator. For each category, we have provided examples of human activities, whether those activities are top-down or bottom-up mediated, and the subsequent effects those activities may have on the subsidy in question (Schindler et al. 2010) Remove/restore dams (Stanley et al. 2003; Pess et al. 2008; East et al. 2015; Foley et al. 2017) Construct effective fish ladders (Martins da Silva et al. 2012) Reconnect isolated high-quality fish habitat and add instream habitat enhancements (Roni et al. 2002) Restore spawning habitat (Roni et al. 2002; Thomas et al. 2015) Prioritize streams which support the highest spawning biomass and rates of nutrient transfer (suggested B 2 km reach) Artificially fertilize riparian systems (Gende et al. 2002; Compton et al. 2006; Kohler et al. 2012) Protect and/or regulate exploitation of vector species (Service 1993) Shifts in regulation/policy for commercial and recreational fisheries (Ruckelshaus et al. 2002; Schindler et al. 2010; Richerson and Holland 2017) Changes to individuals' livelihood/lifestyle (Schindler et al. 2010) Economic impacts (Cline et al. 2017) Beach Wrack Monitor/eradicate introduced species (Bishop and Kelaher 2013a) Effective conservation and management of near-shore marine ecosystems (Liebowitz et al. 2016) Armor removal and shoreline restoration Gittman et al. 2016) Armor setbacks Regulate beach grooming Home/property owner participation (Safford et al. 2014; Scyphers et al. 2014) Shifts in attitude on beach aesthetic (Scyphers et al. 2014) population sizes, or the complete extirpation of some populations, has led to widespread concern for the subsequent negative effects in the systems (both natural and human) that rely on salmon for nutrient subsidies (Gresh et al. 2000) .
Humans affect the transfer of salmon subsidies to riparian systems throughout their life cycle, via both topdown and bottom-up pressures, and therefore moderate the transfer of salmon-derived nutrients as an ecological subsidy in the donor and recipient systems as well as during the transfer between systems (Fig. 1) . Within the marine environment, or donor system, direct top-down impacts such as harvesting fish, combined with indirect bottom-up impacts like hatchery fish competition (Levin et al. 2001 ), lead to a decline in population numbers (Nehlsen et al. 1991) , therefore decreasing the availability of the subsidy in freshwater and terrestrial 'recipient' systems. Bottom-up pressures along the ecotone, such as habitat modifying hydroelectric dams and other man-made river barriers, often prevent fish from completing their transfer from the marine donor system to spawning streams and subsequent recipient systems (Nehlsen et al. 1991; Gresh et al. 2000; Gende et al. 2002; Freeman et al. 2003) . Within the recipient freshwater stream systems, bottom-up impacts such as habitat degradation and competition with farmraised fish can also decrease the number of successful salmon migrants (Nehlsen et al. 1991) . In addition, declines in populations of salmon consumers, such as bears and eagles, via hunting and habitat degradation, indirectly impede the transfer of salmon-derived nutrients to riparian and terrestrial systems from the top-down (Service 1993) .
The complex ways in which human activities interact with this economically and culturally valuable subsidy suggests that conservation strategies designed to mitigate reductions in salmon-derived nutrients in recipient systems should also be multifaceted. The need to protect salmon populations and habitat is well established (Gende et al. 2002) , and there are a variety of conservation approaches that have been researched or are currently being employed to varying degrees of success. These approaches include harvest reduction, dam removal, fish ladders, spawning habitat improvement/restoration, artificial fertilization, and salmon-consumer conservation (Table 1) .
Beach wrack
Beach wrack is the accumulation of organic detritus (mainly algal debris) deposited directly by waves and tides along the coastal ecotone (Orr et al. 2005) and is a crucial nutrient input to an otherwise nutrient-poor shoreline system (Ince et al. 2007 ). This ocean-derived subsidy is one of the principle food sources for beach and coastline invertebrates (Crawley et al. 2009; Mellbrand et al. 2011) , but also provides marine nutrients to higher trophic levels that feed on macroinvertebrates, such as spiders, seabirds, geckos, lizards, and maritime mammals, such as coyotes (Canis latrans) and raccoons (Procyon lotor) (Carlton and Hodder 2003; Dugan et al. 2003; Mellbrand et al. 2011) . Studies comparing beaches with low or no wrack buildup to beaches with high wrack buildup show that beaches with large volumes of wrack have up to three times higher species abundance, biomass, and richness of epifauna and infauna than beaches with low or no wrack buildup (Dugan et al. 2003; Ince et al. 2007 ). These findings suggest that a decrease in the quantity of wrack subsidies leads to a decline in beach consumer productivity and diversity, which in turn can result in a decrease in tertiary consumers along the interface.
Human activities can disrupt the subsidy transfer pathway of marine debris to coastal systems within the donor system and along the interface in at least four ways (Fig. 1) . First, shoreline armoring, defined as any kind of artificial structure put in place to prevent natural erosion of shoreline sediments (Heerhartz et al. 2014) , upsets subsidy transfer via bottom-up mediated influences by preventing it from reaching its recipient system. Armoring can lead to a 66-76% loss in wrack accumulation as it lowers the elevation and narrows the width of beaches on which wrack Remove/exclude introduced predators (Smith et al. 2010; VanderWerf et al. 2014; Jones et al. 2016) Regulate exploitation/guano mining (Wolf et al. 2006) Federal/international protection of species/nests from exploitation (Call and Loughlin 2005) Regulation of beach and shoreline use/access (Senko et al. 2011) accumulates (Heerhartz et al. 2014) . Furthermore, armoring is associated with reductions in riparian vegetation and wrack-associated invertebrates Heerhartz et al. 2016) , along with changes in subtidal communities (Munsch et al. 2015) . Second, beach grooming (a direct top-down impact), or removing wrack from beaches for largely aesthetic reasons (Dugan et al. 2003) , prevents the subsidy from entering or accumulating in the recipient system. Third, introduced macroalgae species within the marine 'donor' system can influence the composition of beach wrack subsidies as an indirect bottom-up pressure, affecting microbial assemblages (Hahn 2003 ) and beach invertebrate's feeding behavior and composition (Bishop and Kelaher 2013a) , although these shifts may (Bishop and Kelaher 2013b) or may not affect higher trophic levels and changes in productivity in the same system (Plummer et al. 2013) . Similarly, changes within the near-shore marine environment can lead to extreme variability in subsidy deposition and accumulation along the shoreline (Liebowitz et al. 2016) . Fourth, climate change may influence wrack subsidies from bottom-up pressures at many points of their transfer, affecting algal growth in the donor system (Krumhansl et al. 2014) , altering the nutrient load and chemical defenses of macroalgae when exposed to elevated temperatures and increased ultraviolet radiation in the ocean or on beaches (Rodil et al. 2015) , and affecting consumer behavior and abundance within the recipient system (Lastra et al. 2015) . Conservation strategies for maintaining beach wrack subsidy transfer are primarily focused on restoring shorelines, removing armoring, discouraging beach grooming, and reducing the presence of invasive species (Table 1) .
Seabirds, sea turtles, and marine mammals
Seabirds are well-known vectors of marine-derived nutrient transport to coastal and island ecosystems, feeding within marine systems then depositing their nitrogen-and phosphorus-rich guano within terrestrial systems (Polis and Hurd 1996; Fukami et al. 2006) . The presence of this subsidy has been shown to increase the primary productivity of island and coastal ecosystems, alter vegetation composition (Maron et al. 2006; Havik et al. 2014) , and increase invertebrate density and diversity (Fukami et al. 2006 ). In the nutrient-poor waters and coral-derived soils of the tropics, guano can provide essential fuel to entire food webs (Young et al. 2010) . Human activities can have both direct and indirect effects on guano subsidies. Contemporary human activities primarily influence the transfer of these marine subsidies from the bottom-up, indirectly, and within the recipient system (Fig. 1) , in the form of seabird disturbance from introduced predators (Croll et al. 2005; Fukami et al. 2006; Maron et al. 2006; VanderWerf et al. 2014) and from introduced vegetation (Young et al. 2010) . The decrease in seabird density in these terrestrial systems due to increased predation or loss of preferred nesting/roosting habitat results in a decrease in subsidy transfer, loss of subsidy availability, and eventual decrease in ecosystem productivity and diversity (Croll et al. 2005; Fukami et al. 2006; Maron et al. 2006; Young et al. 2010) . Top-down pressures such as entanglement and bycatch of seabirds in fisheries increases seabird mortality in the donor system and can also reduce guano subsidies. Overall, the most promising conservation strategy already in place is that of introduced predator eradication or exclusion from important nesting sites/areas (Table 1) .
Like seabirds, sea turtles and marine mammals are vectors for marine-derived subsidies, transferring nutrients via defecation and mortality while on shore (Bouchard and Bjorndal 2000; Farina et al. 2003; Hannan et al. 2007 ). Terrestrial consumers that prey upon the adult or juvenile vectors benefit from the additional food source (Lewis and Lafferty 2014) , and the increase in nutrient availability from decomposing excrement or carcasses can increase productivity of shoreline vegetation, as well as induce compositional shifts (Hannan et al. 2007 ). Humans may affect the transfer of these subsidies via these vectors at every point in the exchange (Fig. 1) . Within the recipient system, commercial fisheries and pinnipeds may compete, putting bottom-up pressures on pinniped populations and reducing the availability of their excrement as a marine subsidy (Call and Loughlin 2005) . As with seabirds, entanglements and bycatch can reduce marine turtle-and mammal-derived subsidies (Lewison et al. 2004; Moore et al. 2008; Lewison et al. 2014) , and historically, the direct, top-down impact of exploitation of cetaceans had drastically negative effects on their populations that in turn may have produced far-reaching consequences (Doughty et al. 2015) . Cetaceans also have the unique vulnerability of sonar interference (Parsons et al. 2008) . Human development along important breeding or nesting shoreline deters vector movement, preventing subsidy transfer and causing further pressure on the vector populations (Bouchard and Bjorndal 2000). Within the recipient system both top-down and bottom-up pressures, turtle nest exploitation, predation by introduced species, and marine mammal carcass removal, further prevent or redirect subsidy transfer (Bouchard and Bjorndal 2000) .
The notion of protecting these animals to maintain subsidy vectors is, as of now, not much discussed (but see McLoughlin et al. 2016) . However, the idea of protecting sea turtles and marine mammals as vulnerable or endangered species is well established. Thus, the most common conservation strategy to restore marine turtle-and mammal-derived subsidies is akin to that of guano subsidies: remove or reduce sources of mortality and passively wait for the subsidy to recover. Beyond legal protections of these species at both international (e.g., IUCN) and national levels (e.g., US Marine Mammal Protection Act), other conservation strategies include the protection and restoration of turtle nesting beaches and pinniped colonies (Call and Loughlin 2005) , and regulation of light pollution near turtle nesting beaches (Witherington and Martin 2000) ( Table 1) .
DISCUSSION
Our understanding of ecosystem connectivity via ecological subsidies has increased significantly in the last 20 years. Our examination of the current literature reveals that (1) human activities can affect subsidy movement at any point in the transfer process, including impacts on the donor system, transfer pathway, and recipient system; (2) often human activities have impacts on multiple aspects of the transfer of subsidies; and (3) in many cases, there is limited evidence on the extent to which human impacts influence the subsidy transfer pathway. Clearly, additional research is needed to determine the full extent of human impacts on subsidy transfer pathways to determine the most effective strategies for subsidy conservation and restoration.
While ideally conservation priorities of subsidies should be considered on a case-by-case basis, with the most vulnerable points along the path of transferal being determined, some generalities are apparent. First, direct impacts to subsidies are easier to mitigate than indirect impacts, since indirect impacts are more likely to require management and conservation initiatives that cross sectors. For example, the commercial fishing industry, which has a direct impact on fish populations, is regulated solely by governmental agencies, making management enforcement relatively straightforward. In contrast, the removal of shoreline armoring, which occurs on both private and public land, would require changes to building permitting and beach management policies. Similarly, dam removal to restore salmon runs requires coordinated efforts of agencies charged with terrestrial, freshwater, and in some cases marine, ecosystem management.
Second, conservation measures designed to reduce just one type of impact may not be sufficient to restore a subsidy. Subsidies can be disrupted by human activities in the donor system, in the transfer of the subsidy, or in the disturbance of the transfer vector. Conservation efforts that address only one aspect of subsidy movement may have little effect on the ultimate delivery of the subsidy to the recipient system. Instead, it is likely that a reduction in the cumulative effects of disparate human activities across the full subsidy transfer pathway will offer greater returns.
This can be seen in the example of salmon; efforts to reduce human impacts within the donor system, primarily regulating catch numbers, have been established for decades, and yet stock numbers have not fully recovered from their broad decline during the twentieth century (Ruckelshaus et al. 2002) . Additional conservation efforts related to salmon habitat restoration and populations of salmon consumers are needed for these fish populations to survive and prosper in the next century (Nehlsen 1994) .
Third, simply reducing the impact on a subsidy may not be enough to restore the ecological structure and function it supported. Even for subsidies where only a single impact type is apparent, such as in the case of seabird guano, there can be other changes in the system that have occurred in parallel to the impacts on the subsidy, such as hysteresis effects (Beisner et al. 2003) . For example, the regulation of guano mining is an important first step in conserving the important influx of marine nutrients to island and coastal systems by seabirds, but additional efforts, such as artificial fertilization or seabird colony reintroductions coupled with nesting habitat restorations, may be necessary to restore the lost buildup of subsidy availability.
Our review yields many additional questions and challenges for the conservation of aquatic to terrestrial subsidies as a component of ecosystem-level conservation efforts. In general, these questions relate to the issue of prioritization. While it is ethically challenging and perhaps even impossible to deem one process or ecosystem more important than another, it is pertinent in making initial conservation decisions to hierarchically categorize areas or subsidy pathways most 'in need' for protection or restoration (Bottrill et al. 2008) . When determining 'need,' the cost of managing a subsidy should be evaluated relative to the expected ecological, economic, and sociocultural benefits of doing so. Generating expectations for benefits is non-trivial, but can be accomplished by evaluating the potential sensitivity of the system to different management approaches. For example, sensitivity could be determined based on the relative productivity of systems with and without the subsidy or the historical importance of the subsidy to system food web dynamics. The social value of a subsidy (e.g., the cultural value to native people of restoring salmon runs to the Elwha River (Greaves 2002) , or the tourism value of conserving sea turtle populations Wilson and Tisdell 2001) ) may also influence the likelihood and ultimate success of restoration (Goldman et al. 2008) .
Using such criteria, we expect that the conservation or restoration of some subsidies will be more impactful than others. Systems with a high relative dependence on subsidies to maintain productivity will likely have a quicker response rate at lower costs of intervention, and have shortterm benefits that denote their potential long-term consequences. Similarly, subsidies that have historically been essential to food web dynamics or have high social value will likely be seen as a higher-priority conservation issue. However, while the recipient system may respond quickly to the restoration of a subsidy (Maron et al. 2006) , the subsidy itself may be slow to recover, thus impacting the appearance of the overall response rate. Finally, it is important to consider whether some pathways impacted by humans are more tractable than others to conservation or restoration action. This question will be better answered as the field of subsidy and ecotone conservation increases, but the complexity and cost of the management action and the expected effectiveness of the intervention may define the 'tractability.' In some cases, the potential impact of management efforts is straightforward. For example, the prevention of wrack accumulation by regular beach grooming may be easier to reverse due to the relative simplicity the conservation or restoration effort required. Others, such as a complete restoration of salmon subsidies, are much more complex, as they will require a multifaceted approach to achieve full recovery and likely require more cost-intensive conservation efforts.
Conservation strategies that aim to protect ecosystem connectivity and subsidy transferal will necessarily be multifaceted, and in many cases, this complexity will require prioritization of different approaches to protect or restore the movement of the subsidy, while also taking into account social pressures and concerns. Full effectiveness may only be achieved if a series of strategies are employed simultaneously, or at least in a well-choreographed manner. Such a plethora of conservation efforts will not only increase subsidy availability but is also likely to improve conditions for other environmental concerns and the integrated human system.
